Modulation of hormone-sensitive lipase and protein kinase A-mediated lipolysis by perilipin A in an adenoviral reconstituted system.
Perilipin (Peri) A is a phosphoprotein located at the surface of intracellular lipid droplets in adipocytes. Activation of cyclic AMP-dependent protein kinase (PKA) results in the phosphorylation of Peri A and hormone-sensitive lipase (HSL), the predominant lipase in adipocytes, with concurrent stimulation of adipocyte lipolysis. To investigate the relative contributions of Peri A and HSL in basal and PKA-mediated lipolysis, we utilized NIH 3T3 fibroblasts lacking Peri A and HSL but stably overexpressing acyl-CoA synthetase 1 (ACS1) and fatty acid transport protein 1 (FATP1). When incubated with exogenous fatty acids, ACS1/FATP1 cells accumulated 5 times more triacylglycerol (TG) as compared with NIH 3T3 fibroblasts. Adenoviral-mediated expression of Peri A in ACS1/FATP1 cells enhanced TG accumulation and inhibited lipolysis, whereas expression of HSL fused to green fluorescent protein (GFPHSL) reduced TG accumulation and enhanced lipolysis. Forskolin treatment induced Peri A hyperphosphorylation and abrogated the inhibitory effect of Peri A on lipolysis. Expression of a mutated Peri A Delta 3 (Ser to Ala substitutions at PKA consensus sites Ser-81, Ser-222, and Ser-276) reduced Peri A hyperphosphorylation and blocked constitutive and forskolin-stimulated lipolysis. Thus, perilipin expression and phosphorylation state are critical regulators of lipid storage and hydrolysis in ACS1/FATP1 cells.